Purdue University

Purdue e-Pubs
LARS Symposia

Laboratory for Applications of Remote Sensing

1-1-1977

Estimation of Sampling Requirements for TrackType Remote Sensing Surveys
Paul E. Anuta
Clare D. McGillem

Follow this and additional works at: http://docs.lib.purdue.edu/lars_symp
Anuta, Paul E. and McGillem, Clare D., "Estimation of Sampling Requirements for Track-Type Remote Sensing Surveys" (1977).
LARS Symposia. Paper 193.
http://docs.lib.purdue.edu/lars_symp/193

This document has been made available through Purdue e-Pubs, a service of the Purdue University Libraries. Please contact epubs@purdue.edu for
additional information.

Reprinted from

Symposium on
Machine Processing of
Remotely Sensed Data
June 21 - 23, 1977
The Laboratory for Applications of
Remote Sensing
Purdue University
West Lafayette
Indiana
IEEE Catalog No.
77CH1218-7 MPRSD
Copyright © 1977 IEEE
The Institute of Electrical and Electronics Engineers, Inc.
Copyright © 2004 IEEE. This material is provided with permission of the IEEE. Such
permission of the IEEE does not in any way imply IEEE endorsement of any of the
products or services of the Purdue Research Foundation/University. Internal or personal
use of this material is permitted. However, permission to reprint/republish this material
for advertising or promotional purposes or for creating new collective works for resale or
redistribution must be obtained from the IEEE by writing to pubs-permissions@ieee.org.
By choosing to view this document, you agree to all provisions of the copyright laws
protecting it.

ESTIMATION OF SAMPLING REQUIREMENTS
FOR TRACK-TYPE REMOTE SENSING SURVEYS
PAUL E. ANUTA AND CLARE D. MCGILLEM
The Laboratory for Applications of Remote
Sensing, Purdue university, West Lafayette,
Indiana, 47906
Many types of remote sensing measurements are made along lines or tracks over
the earth's surface which are spaced at
distances governed primarily by assumptions
about the nature of the phenomena being
measured and cost considerations. In
geophysical surveys, aircraft-borne magnetic, gravity, gamma ray, electromagnetic
and other sensors are flown at low altitude with approximately parallel line
spacings ranging from ~-mile to several
miles. These measurements are commonly
sampled and digitized at an arbitrarily
high rate atong the flight path generating
an adequate y sampled record with respect
to the Nyquist rate which is governed by
the bandwidth of the physical phenomenon
being observed. The sampling interval in
the across track direction is the track
spacing and closely spaced samples there
would be extremely costly to obtain because of the increased number of flight
lines required. The research discussed
in this paper addresses the problem of
determining the sampling requirements for
proper representation of the geophysical
fields and is based. on study of the power
spectral density of the measured quantities.
The primary Object of the measurement of various geophysical phenomena in
exploration for minerals and petroleum
deposits is to locate anomalies in these
variables which may relate to "targets"
of economic value. The spacing of survey
lines has an important impact on the
ability to reconstruct the measured surface
and subsequent detection of anomalies. A
method of selecting line spacing is discussed, in which the along track spectrum
is used t.o predict the across tract frequency content of the "scene" using certain
assumptions on the isotropy of the fields
of interest. Comparisons will be shown
of spectral estimation using classical
windowed periodogram and autoregressive
methods. Analysis results using data
from analytical mOdels and real data from
U.S. Energy Research and Development Administration airborne geophysical surveys will
be presented.
The research described in this paper was
supported by the National Science Foundation
under Grant ENG-76l4400.
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